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1. INTRODUCTION 

Higher education in Morocco continues to experience various problems due to the consequences of 
the COVID-19 pandemic. These problems result from the transformation of the teaching mode from face-to- 
face to distance learning. During the period of school closures, many studies to evaluate distance education 
have been conducted [1]-[11] The majority of these researches have pointed out that the digital transition 
exposed several socioeconomic problems, notably that of inequality among students [12]. The lack of 
computing resources and a good network infrastructure, [13]-[16] has prevented the effective 
implementation of distance learning among low-income families [17], [18] and those living in rural areas. In 
addition, students were not experienced with the use of information and communication technology (ICT) for 
distance learning, so from the very beginning, every student was confronted with different teaching 
techniques or teaching platforms, depending on the institution or sometimes on the class. Moreover, the use 
of digital tools has created computer-related eye Fatigue among students [19], [20]. As well as the inability to 
keep up with the new learning pace. 

After the brutal transition to distance learning, and due to the absence of a ministerial decision that 
homogenized the digital tools to be adopted by the instructors, several approaches have been adopted. Some 
professors decided to record and publish their courses on private/public websites. Some simply shared their 
course materials, either by e-mail, on WhatsApp, Edmodo or via the cloud (Google drive for example). Some 
institutions have developed privatized platforms to allow a restricted and protected sharing of course 
materials. So, the diversity of sharing platforms within the same institution has further complicated the 
process of distance learning, especially in the absence of a prior training on the use of these tools. There is 
also the psychological impact of the confinement during the crisis that has limited contact and interaction 
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between students and teachers [21], [22], and even between students, which significantly reduced their 
motivation and satisfaction of using ICT particularly for distance learning [23], [24]. This result led to a 
series of problems after the return to face-to-face teaching, which we will discuss further in this paper. With 
the transition to distance learning during the period of confinement, an urgent need for reviewing teaching 
methods was revealed, this must be conducted through a deep reflection on new tools and platforms to ensure 
continuity of access to education and also to limit the inherent inequalities in the economic, social and 
demographic situations of families [25], [26]. 

In September 2020, the Ministry of National Education, Vocational Training, Higher Education and 
Scientific Research has announcing the restoring of classroom learning in Moroccan institutions. Classroom 
learning will be accompanied by a set of preventive measures, in full coordination with the appropriate public 
authorities, to improve safety and health protection. Following this decision, some Moroccan institutions 
have chosen to combine distance learning with face-to-face courses (hybrid system), while others have 
adopted 100% distance learning. In fact, the mandatory transition to digital is becoming a real opportunity for 
the digitalization of Moroccan education. This transition requires a solid operational structure that will help 
and support the educational actors. This structure must be based mainly on an in depth analysis at the micro 
and macro levels, for the first place, the learners. In this context, this study is aimed at collecting data from a 
micro perspective on students' experiences, problems and preferences after resuming their studies in higher 
education institutions in Morocco. We intend to collect information on students' feedback on the use of 
distance learning devices as well as on their digital problems and preferences of learning styles. The 
proposed study conducts a quantitative analysis through a survey targeting a selected sample of 300 students 
enrolled in higher education in Morocco. 

The rest of this paper is structured as follows: Section II introduces the motivation for the research. 
In section 3, we review the problems encountered by Moroccan students in relation to digital technology. In 
Section 4, we provide a description of the experiment in terms of the approach adopted and the results. 
Section 5 presents a discussion of the obtained results while section 6 concludes the paper. 


2. MOTIVATIONS 

According to Unesco, as of 21 April 2020, 191 countries had closed their schools, with more than 
1.5 billion students affected by this measure, representing 90% of the total number of learners worldwide 
[27]. In Morocco, a total of 2,250 schools were closed due to the risk of contamination with the new 
coronavirus, with an estimated 950,000 students affected, according to figures obtained by the agence france- 
presse (AFP) from the Ministry of Education. To ensure pedagogical continuity, some Moroccan institutions 
have chosen to continue with distance learning in conjunction with face-to-face teaching (hybrid system), 
while others have opted for 100% distance learning. In this same context, a large proportion of students are 
not always equipped with the necessary access resources (computers and tablets) and still do not have regular 
access to the internet, and even with regular access, the throughtput provided remains relatively variable 
across regions [28], [29]. In particular, students living in urban areas often have much more reliable and 
ensured internet access than those living in rural areas [30]. However, the transition to teleworking and 
distance learning in almost all production sectors has led to a degradation and instability of service due to 
high collective consumption. 

The use of ICT induces additional costs and expenses for hardware, software and internet 
connection [31], especially when some distance learning platforms that are used are not actually free. This 
problem is more accentuated in public access institutions where the number of students exceeds the number 
of users authorized to register on the platforms, which complicates the management and use of the EAD 
platforms. In addition, several security related problems were revealed, (vulnerability of ZOOM and 
Microsoft Exchange) [32]-[34]. On the human side, there are other problems such as the lack of student 
commitment to synchronous and asynchronous follow up of courses. In plus, the use of ICT for teaching still 
a new practice for many students and even teachers [35], [36], especially those that retain the traditional 
teaching method. 

Over the last two decades, Morocco has made several efforts to promote the pedagogical integration 
of ICT, which are manifested in several projects that focus on the infrastructure aspect (computer 
equipment), widening the scope of access to the Internet as well as training for the various actors in 
education. Among these projects are the GENIE program, INJAZ, LAWHATI, MARWAN and E-SUP, and 
Moroccan Virtual Campus [37]. Several Moroccan universities have adopted the digitalization of their 
teaching systems. We attest the emergence of MOOCs, as well as the creation of electronic sites and 
plateforms destined to host various content of courses even more interactive. In the field of scientific 
research, the resources of the International Digital Library "EBSCO" have been made available free of charge 
to students, professors and researchers, in addition to a number of international platforms and libraries, such 
as "Al-Manahil", "Cairn" and "Dalloz" [38]. 
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On June 09, 2020, the Ministry of National Education, Vocational Training, Higher Education and 
Scientific Research, in conjunction with the office Chérifien des Phosphates (OCP) Foundation and the 
Mohammed VI Polytechnic University signed a framework agreement for the development of scientific 
research and the digitization of education in Morocco, in order to enhance the results of research and promote 
digitization and distance learning. Although the challenges of distance learning are discussed by many 
Moroccan university leaders and researchers, it is unfortunate that these problems are very underestimated. 
No solutions that meet the needs of students and teachers have been put in place. On the one hand, there is a 
total absence of helplines dedicated to assist and support the various actors in education sector. This absence 
is particularly noticeable among learners with disabilities, who in turn have been marginalized because of the 
lack of the necessary equipment, access to the Internet, adapted materials and the support that would enable 
them to follow online programs [39]. 

This study aims to explore the issues of distance education, from the perspective of students in 
Moroccan higher education institutions, in order to build a micro view of the challenges faced by Moroccan 
students, as well as their preferences and learning styles. The research follows the quantitative method in the 
first stage throughout publishing an online survey. The collected results will be analyzed by different 
statistical software’s in order to deduce conclusions. 


3. METHOD 

Our study focused on a quantitative approach using a survey that was destined to identify the 
challenges faced by Moroccan students in higher education institutions after the reopening of classes in 
higher education institutions. This survey is conducted following two main steps [40]: development and 
validation. The first phase is focused on the formulation of questions and the selection of answers. Results 
are then evaluated according to the following three criteria: reliability, validity and the acceptability of the 
changeover. The second validation phase aims to test several criteria of the survey such as structure and 
content. The validation is performed by several interveners. To be able to generate more representativeness, 
we targeted participants from different regions of Morocco, different universities and schools, different 
disciplines and different levels of higher education. 

The survey consisted of two main parts. In the first part, students are asked to enter their 
demographic data (age, gender, region, background, level of education), also to describe their computer skills 
and to indicate whether they had ever participated in online courses or not. In the second part, students are 
asked about their digital practices and equipment’s regarding access to the Internet. They are also asked 
about their learning styles as well as the problems experienced in using ICT, and their teaching preferences. 
The survey was administered online through "Survio" tool. The dissemination period for the questionnaire 
started on 02 November 2020 and ended towards the end of April 2021, via mail and social media with a 
short text explaining the purpose of the questionnaire. 

This survey was completed by over 300 students from 24 institutions. For data processing and 
analysis, we used descriptive and explanatory statistics techniques based on the Python language, more 
specifically based on the Plotly library which allows the creation and management of the main data 
visualization tools. We also used natural language processing (NLP) to analyze the students’ comments and 
to generate the word cloud using natural language toolkit (NLTK). 


4. RESULTS AND DISCUSSION 
4.1. Results 

Table 1 describes the Demographic and specific characteristics of the participants in terms of Gende, 
age, and region. Among the 300 students, 37% were male and (63%) were female. The age of the students 
varied between 18 and 24 years. A total of 74% of the population surveyed live in urban areas, whereas 26% 
reside in rural areas. A percentage of 42% of the students are enrolled at engineering schools when 58% 
study at Moroccan public and private universities. 

According to the Figure 1, The sample population that responded to the survey covers the entire 
territory of Morocco, according to the following regional distribution presented below. According to the 
results, there is a strong participation from the following 3 regions: Drâa-Tafilalet (25.1%), Marrakech-Safi 
(22.1%) and Casablanca-Settat (14.3%). 

The histogram Figure 2 presents the establishments to which the students who took part in the 
survey belong in descending order. We notice that the four dominant institutions respectively are Faculté 
Polydisciplinaire-Ouarzazate (FPO) (22.44%), Ecole Hassania Des Travaux Publics (EHTP) (19.68%), Ecole 
Supérieure de l'Education et de la Formation El Jadida (ESEF) (9.84%) and Faculté des Sciences Semlalia 
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(FSSM) (6.69%). As shown in Figure 3, (60%) of students reported being familiar with the use of computer- 
based instructional tools, while the remainder stated not being familiar with those tools. 


Table 1. Demographic and specific characteristics of survey participants 


Features n (%) 
Gender Male 36.8% 
Female 63.2% 
Age group Under 18 years old 3.0% 
18-24 92.5% 
25-35 4.5% 
Region Tangier-Tetouan-Al Hoceima 3.8% 
Casablanca-Settat 15.0% 
The Oriental 6.8% 
Marrakech-Safi 21.8% 
Drâa-Tafilalet 25.6% 
Fès-Meknès 6.8% 
Rabat-Salé-Kénitra 11.3% 
Souss-Massa 3.4% 
Guelmim-Oued Noun 1.1% 
Laâyoune-Sakia ElHamra 1.1% 
Dakhla-Oued EdDahab 0.4% 
Béni Mellal-Khénifra 3.0% 
Areas Urban 73.7% 
Rural 26.3% 
Institution type Engineering schools 42.10% 
Universities 57.89% 
Institution Ecole Hassania Des Travaux Publics (EHTP) 19.68% 
Ecole Nationale de Commerce et de Gestion (ENCG) 0.39% 
Ecole Nationale des Sciences Appliquées (ENSA) 1.18% 
ENSA-EI Jadida 2.36% 
ENSA-Kénitra 2.75% 
Ecole Nationale Supérieure d'Electricité et de Mécanique (ENSEM) 1.18% 
Ecole Supérieure de l'Education et de la Formation (ESEF-El Jadida) 9.84% 
Ecole des Sciences de l'Information ESI 3.93% 
Ecole supérieure des industries du textile et de l'habillement (ESITH) 0.39% 
Ecole Supérieure Technique (EST-Essaouira) 1.96% 
Ensa-Kénitra 0.39% 
Faculté Polydisciplinaire-Ouarzazate (FPO) 22.44% 
Faculté des Sciences (Oujda FS-Oujda) 2.36% 
Faculté des Sciences -Tétouan 0.78% 
Faculté des Sciences Appliquées (FSA-Ait Melloul) 1.18% 
Faculté des Sciences d'El Jadida (FSJ) 1.57% 
Faculté des Sciences Semlalia de Marrakech (FSSM) 6.69% 
Facultés Sciences et Techniques Marrakech (FST-Marrakech) 0.39% 
Facultés Sciences et Techniques Mohammedia (FST-Mohammedi) 0.39% 
Institut National des postes et télécommunications INPT 3.93% 
Institut Supérieur des Professions Infirmières et Techniques de Santé (ISPITS) 4.33% 
ISPITS-Safi 0.39% 
ISPITS-Taza 0.39% 
Université Cadi Ayyad (UCA) 0.78% 
Université Chouaib Doukkali (UCD) 2.36% 
Université Internationale de Casablanca (UIC) 1.18% 
Université Ibn Zohr (UIZ) 1.57% 
Université Mohammed VI Polytechnique (UM6P) 2.75% 
Université Mohammed Premier Oujda (UMP-Oujda) 2.36% 
Level of study  Bac+1 25.7% 
Bac+2 22.3% 
Bac+3 25.7% 
Bac+4 11.7% 
Bac+5 14.7% 


According to the graphs (Figure 4 and Figure 5), (71.9%) of the participants have daily access to the 
internet while (57.8%) of them suffer from irregular and unreliable internet access. On the other hand, 
(28.1%) reported that they lacked network service. According to the graphs below (Figure 6 and Figure 7), 
(73%) of students claimed to have a visual learning style, while (17%) of them confirm to have a kinesthetic 
learning style and (10%) of students favor something auditory. The proportion of students who suffer from 
visual and auditory problems exceeds (50%). 
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Figure 1. Distribution of students by region 
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Figure 2. Number of participants per institution 
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Daily access to the internet Good access to the Internet 


Yes 71.90% 42.20% 


No 


Figure 4. Do you have access to the internet every Figure 5. If yes, do you have good access to the 


day? Internet? 


Indonesian J Elec Eng & Comp Sci, Vol. 28, No. 1, October 2022: 284-296 


Indonesian J Elec Eng & Comp Sci ISSN: 2502-4752 o 289 


Auditory (10.2%) Auditory (10.2%) 


kinesthetic (16.9%) 


Other (45.9%) 


Learning styles Health problems 


Visual (43.0%) 


Visual (72.9%) 


Figure 6. Student learning styles Figure 7. Students' health problems 


Figure 8 shows that after the resumption of face-to-face teaching, (76.3%) of the institutions started 
to deploy hybrid teaching that combines face-to-face and distance learning, while (23.7%) of the institutions 
chose to restrict themselves to the traditional mode that is face-to-face learning. According to the Figure 9, 
56.1% of the participants admit that the uploaded content provided by the teachers is not properly conceived 
and developed. 
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Figure 8. Mode of teaching adopted by the different institutions 
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Figure 9. Are the educational resources put online by your school well enriched? 


According to the statistics illustrated in the Figure 10 , the most used platforms and applications for 
publishing online courses are (Teams, ZOOM and Google tools) (57%), followed by social networks 
(37%).While online learning platforms, especially MOODLE, are proved to be used rarely (7%). 
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Figure 11 captures a variety of different responses regarding students' favorites for content and 
resources shared by their instructors throught different learning platforms. Most participants agree to prefer 
accessing resources via these platforms because they offer a variety of tools that allow for good explanation 
of concepts (51.7%), better illustration of ideas (21.1%) which improve the quality of the content posted and 
then allow some learning flexibility (19.5%). 


Microsoft Team 16.9% 


Whatsapp 16.8% 


Youtube 13.6% 
Zoom 11.8% 
Google Meet 11.8% 


Google Classroom MAS 


Moodle 7.3% 


Facebook 6.0% 


Google drive 4.4% 


Autre 


=] 
è 


Figure 10. Platforms and applications used by students for distance learning 


Good explanation of concepts 


General quality of the online 
documents 


Flexibility in learning 


Illustration of concepts and ideas 


Appreciates the format and 
accessibility of the online content 


Quality of the course materials in 
general 


Quality of the teachers'performance 
Organisation of the MOOC 


Presence of many tests and quizzes 


Clarity of the tests and quizzes 


x 
a 


Answering student's questions 


Provision of a variety of support 
materials 


Availability of collaborative spaces E 5.0% 


Figure 11. Why do you prefer these platforms 


According to the Figure 12, it is explicitly demonstrated that (97.36%) of the students use their 
smartphones or tablets for distance learning. A percentage of (79.69%) of the respondents declare using also 
their computers. A percentage of 20.30% of respondents confirm not having personal computers while 
(2.63%) do not have smartphones. 

The results obtained by Figure 13 show that (55%) of students from urban areas are not satisfied 
with the stability and the quality of their internet access, while in rural areas (71%) of the students are not 
satisfied at all due to the absence of network service. According to Figure 14, (44%) of students affirme 
favoring Learning in Arabic (Since Arabic is their native language), while (34%) prefer the French language 
and (22%) prefer the English language. 

Figure 15 shows that (72%) of students prefer graphics and images for illustrating the content more 
than the plain text during the learning process. Figure 16 reveals that (55.8%) of the students affirmed their 
insatisfaction with the online learning materials provided by their institutions. 
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Figure 12. IT equipment used (computers, smartphones and tablets) 
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Figure 13. Network quality and access to the internet in the different areas (Yes/No) 
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Figure 14. Student preference (language) 


According to the results obtained in Figure 17, (87%) of the students are not satisfied with the 
quality of communication and interaction with their professors during the online sessions. As explicity shown 
on the word Cloud above (Figure 18) the most frequently cited challenge (47.7%) is access to the internet and 
poor connection. The second most frequently mentioned challenge (20.82%) is the lack of materials and 
resources necessary for the proper conduct of distance learning.Thirdly, (15.86%) of the students declare the 
problem of not mastering the pedagogical tools provided by their institutions. In addition (5.99%) of the 
learners surveyed mentioned technical difficulties (Micro, access to platforms, Camera). Finally, minor 
challenges (8.71%) encountered by students due to the lack of interaction between professors and students as 
well as the non-motivation of students towards the digital. 
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Figure 15. Student preferences (content) 
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Figure 16. Are the teaching materials put online by your school well enriched? 
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Figure 17. Level of "student/teacher" communication during distance learning 


The responses to the open question indicated by the Figure 19 revealed that the majority of 
participants (48.73%) consider distance learning as a complement to face-to-face, while (51.27%) view it as a 
primary mode of learning and can completely replace the face-to-face mode to the extent that it allows for the 
discovery of new topics of interest and more extensive activities. It is apparent from the Figure 20 that 
(56.22%) of the students favor face-to-face Learning mode while (23.01%) prefer the hybrid mode.. 
(20.75%) support 100% distance learning. 
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Figure 18. Difficulties encountered during the use of institutions' e-learning platforms 
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Figure 19. You see distance learning as a way? 
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Figure 20. The mode of teaching preferred by students 


4.1. Discussion 

The sudden transition to distance and even hybrid learning has transformed the educational practices 
and strategies [41], [42]. Therefore, it has become imperative that learners and teachers adapt to this new 
procedure. Our survey is conducted to diagnose the challenges of students in different higher education 
institutions regarding their experience of distance learning during confinement and after recovery of face-to- 
face learning. This is done by collecting information on the degree of use and familiarity of students with the 
different distance learning tools, to identify the challenges they faced during the lock in, to measure the 
degree of inequality between students from different institutions, and to find out their preferences between 
the different modes of learning (face-to-face, hybrid or distance), as well as to collect the different 
preferences and learning styles of the different students. 

The interviewed group includes 300 students from various levels of study and disciplinary fields 
enrolled in Moroccan higher education institutions. The different results of our survey show that despite the 
efforts made by the higher education institutions and the different actors to facilitate the process of distance 
learning and interaction between learners and teachers, several challenges have been raised, which vary from 
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one environment to another, from one type of educational institution to another (open access and regulated 
access) and from one region to another. The majority of students surveyed reported taking hybrid courses 
after the start of classes in September 2020. Unfortunately, 20.3% of students do not have a personal 
computer. 

On the other hand, the most used distance learning tools are collaborative communication platforms 
and video conferencing services such as Teams, ZOOM, and Google Meet, as well as social networks, in 
addition to email and the university website. Only 7% said they had used e-learning platforms such as 
MOODLE. Furthermore, 40% of students are not familiar with ICT in education. Furthermore, the rate of 
dissatisfaction with the communication and interaction between the different actors exceeds 80%, despite the 
use of different communication tools. Indeed, higher education institutions ignore the importance of coaching 
students to improve the use and exploitation of information and communication technologies. 

In general, in Moroccan higher education, each institution has its own pedagogical tools and 
platforms. Indeed, these platforms do not support several characteristics, among which are the learning styles 
[43], [44] that differ from one learner to another, the results show that 73% have a visual learning style, as 
well as 17% have a kinesthetic learning style while 10% have an auditory style. These learning styles need to 
be taken into account in the learning process of the learners and in the platforms and tools used [45]. 
Similarly for the languages used, the platforms need to be adapted to the needs of the students in terms of 
language preference and learning styles. In addition, 56% of students stated that they are not satisfied with 
the learning materials and content provided by their institutions, which may reduce their motivation to learn 
[46]. Indeed, the effectiveness of distance learning depends mainly on the preparation and understanding of 
students' needs. 

On the other hand, the majority of students state that they are not satisfied with the quality of the 
network, and this dissatisfaction translates into increased inequalities within the student population, 
especially in rural areas. In other words, the availability of personal computers and a good internet 
connection are essential to the success of the distance learning process. Unfortunately, the platforms set up by 
the various institutions do not take these criteria into consideration, the offline version is essential to ensure 
equality between students. In fact, distance and face-to-face learning must complement each other in order to 
be more effective and to respond to the training needs of both educators and learners, and to reinforce the 
learning process in general. 


5. CONCLUSION 

Despite the efforts made by the Ministry of Higher Education and Higher Education Institutions in 
the field of ICT in recent decades, and especially during the health crisis, the results of our survey confirm 
the existence of several problems, including the digital divide. These problems could have a negative impact 
on the effectiveness of the learning process as they increase inequalities between students in public and 
private access institutions. In addition, the use of distance learning has triggered new reflexions on the 
development of new tools and platforms in order to ensure pedagogical continuity while minimizing 
economic, social and demographic inequalities between different learners’ levels. As future work, we intend 
to propose a new model of adaptive e-learning device, which is based on artificial intelligence techniques and 
which will allow to take into account the set of difficulties encountered by the Moroccan student and to offer 
them a personalized learning experience. 
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